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B Arncr^RO UNP of the INVENTtON 



Soufli African patent application no. 92/0039 ddbcnbes an identification 
system in vdiich traxuipondea are attacbed to articles to Identified, 
such as cantaixvers or pacbtged artldes In a sapescmarkct, with the 
tiasspondeis carrying an idendflcatlon code wht^ Identifies each ardcle» 
either uniquely or as one Of a number qf artidefi o£ a particalar type. 

In order for such a system to be economically viable^ it is inqxntam to 
provide a relatively dmple but effective way of attacUiig the 
tranQ>onders to the containers or packages. 
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?TTMMARY OF THH T^VEbmnN 

According to a first aq>ect of the invention a xnetbod o£ attadtiing aix 
electronic droiiit to a substrate comprises: 

providing an eleetronic. circuit hend^g at least two 'electncal 
terminals; / 

\ 

' \ ' 

sacDTbig the electronic drcuit to the substrate; ftnd 

implying a ooodnctive layer to the snbsttate to define on antenna* 
so tbat the oonducttve l^cr makes electrical contact with the at ^ 
least two electrical termtnals. / 

The conductive layer may comprisa a conductive inls; printed in the 
shape of die reqaired antenna. 

f AiCcordlog to a second aspect of the inventiaiL a^oiethod of atta^iing an 
electronic drcuit to a substrata coropzises: 

providing an electronic ctrcuit having at least two elec t rical * 
terminals; 

providing a pUtnar conduebve antenna; and 

fbdng the electronic and the planar antenna to the substrate^ so 
that &e antenna makes electrical contact with the at least two 
electrical tcixninals. 
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The planar antenna may comprise a metallic foil with a desired ^hape^ 
|f and may be attached to the electrodic dtcuit prior to scaixin£ the 

f electronic circuit to fbe sdbscrate» or afierwarda. 

In eitber case, the method may indude pepaiue substrate 'to 
receive the electronic circuit by forming & cmty or indentatiCrii'tberein, 
£Qr example, by prnxcbing, so that an upper sorfiaee pf the electronic 
circulc beaiiifig fht tenninal^ Is flush with the surface of the sabstrate 
when the electronics circait is secured to the substrate* > 

After the electronic circuit and the antenna are in place on the 
sa^tmtc» a protective layer may be afiplied over the elecitromc drcuit, 
I or l>oth the electronic tiraiit and die antenna. 

For example^ the protective layer may fompxise a layer of sealant or 
may comprise a label ^pUed to the substrate. 

/ The electronic circuit may be an integrated circuit and is typically a 
!f ' transponder. 
• • • 

The transponder may be programmable. >?(rith an identity code being 
programmed into the transponder after* or preferably before, attachment 
of the transponder to the sufaatrate. 
* 

' ^ The substrate may be cardboard or another sheet material for use in 

forming a box or containerp with a tran^onder thereby being 
incorporated into the surfieice of each box or container. 



\ 
\ 
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BRIEF DHSCRirnON O? Tf^ P^WIWQS 
Hgnrel is a . plan view of an integrated dzcuit 

thereto; 

ngures 2 tD 6 fflustrate scbemnticHlly a . matliod of 

prograintniing tfae transponder and atkacfalng 
it to a snbstrate; * 

/ 

Figure 7 ^ t^om chart suimnaxldng In fbe Steps 

ittustzated In Figurea 2 to 6; 

FigimS i& a second flew <diar^ rclatins to an 

altenative tnethod; and 

\ 

Flsnraa % 10 U Illustrate tboalterxu^jh^niotbcKloCattad^ i 

tfae transponder to ttte substrate^ 



r>BS(TRTFrrc^N of E 



iPIgure 1 is a schevn&tie plan view of an lnt^;i«ed 
wbich is formed with tbrce eondnedve terminals 12, 14 and 16 on ita 
upper aurfiicci^ atul vpfaidi is embedded In the sarEaca o£a substrate (see 
b^ow). Applied to the substrate over the trazv^onder 10 is a 
, rectangular patch Bniensa 18 which has an elongate central dot 20. Ihe 
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patch antenna 18 is oriented £0 that areas on either side of the slot 20 
^ . are in electrical oOQtaa with the tenmnate 12 an^ 

while fh« central tainunal 14 of tha transponder b tU^f of tha patch 
antennft* 

The transponder and the patdi antenna are designed to opcxate at 
relatively bigh-fireqaendes, in the region uE 915 MHz, and the patch 
antenna is sized accordhigty. A typical antenna is ahcmt SO cbn^hy 25 
mm hi sx^. The exact shape of the antennd. in practice ^wiU d^end on 
' the required radiation pattern. 

T^e substrata (not shown in ngure 1) is typically th^ suzface of a 
package or container whicb is recjulred to be identi fi ed by the 
" transpoiider. Tlnis» the transponder is programmed ixridi an 
identificaxton eode^ which can Identic the anide to wbidi it is attadhed, 
either upiqueV as one of a number of idmtical arttd^ 
in the latter ease^ wbece relatively low-cmt articles such as packages of 
/ foodstaffe arc required to be identified in a SUyer^ 
' <>^t]etf the cost of prcnriding the coded tranqKiiider and secori^ 
package becomes criticaL 

Referring now to Figyxes 2 to 6» the transponder 10 Is illustiated 
s^amatically on a conveyor belt 22. A programming unit 24 stoxes the 
jdantificaUon code iwfaich is to be loaded Into the tran^ondezi and is 
connected to the terminals 12, 14 and 16 of the transponder as it passes 
the prcgranmung unit by means. of sprine loaded pins 2$. The 
franspcmder 10 contains an EPRON< and the desired identificaiioii code 
(Qrpically a 38 to 64 bit code) is burnt into the EFROM- TUc 
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7. • 



transpotuler 10 then xnoves on, and a fbllowing transponder is 
programnKed. 

Ijungare 4, sectioiis of cardboard sheet 28 are shown being moved on 
rollen 3a Tho cardboard sheets arc blaxiJa which will bo folded^to 
bO0CC9» for eraniEfle> for containing ^ A punch 32 i&^^^ieratcd 

BS each cardboard blank passes underneath it, creathsg a cavity or 
Indentation 34 at a dAsred location in each blank. \ ' 

*S) As shown in Figure 4, a layer o£ adhesive 36 te now applied to the 

nnderside of the transponder 10. Vssng a pidc and place machine 38 . 
(sea Figure S) the tranq>onder lO is located in the 
^ 34 in the blank 28 as it passes the pidc and place machine^ ao that the/ 

' tranqionder is secured to the cardboard blank with its ttptper surface 
flush with the i]pi>er surface of the blank. 

in the next step, tb« antenna 18 is applied to the wnfaoc of the substrate 
28, by printing a conducting ink on the Snl»tra±^ 
' . ! The ii* can be nietalllc or carbon based, for cxani^e,TO<*a^ 

' graphite paste. Finally, a protectee coaling 40 is applied to the 
substrate over Ae transponder 10 and the antenna IS, to protect it from 
moisture and mechanLcal damage. Hie protective coating «n be 
another layer of ink, whicih is prefierabty non-conducting, or else may 
comprise a plastic sealant As a finther altenxative, the protective layer 
;>a may con^rlse a label, such as a self-adhesive label, upon whldi is 

printed a conventional bar code widi a xnimber corresponding to the 
• identification code prograxmned into the transponder 10. This aflows the 
final pacicaee to be identified both by means of the transponder 10 and 
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the bar code. 

- The above described steps flve sot out la tbo slmpUfi^ flow disrt of 
PigiueT. 

The cardboard blank 28 is now fed Ai70Us£li the remaiiiiii&r^tages of 
production, including & printing stage, and a cutliiig and fbldin^ stage in 
which dift blank is fonncd into a catdbaard box whidi 'can belflned as 
issual. The completed and filled box can be delivered to a retailer in the 
usual way^ ^^^^lere it can be idemffied in a conventional manner, or by 
using the identificatioii system described in South AMcan ' patent / 
appUcatiozi no. 92/0039. 

/ 

^ In an alternative vcxsioQ o£ die iii¥eiidoxi« the anteama IS is not piinted- 
071 the snbstrate uBing conductive ink, but comprises a conductive foil 
layerwhid^is a|qpUedtodie$iii£MB€if tfaesubst^^ This version oCttie 
method jA set oat in the shnpUfied flow chart o£ Fl^gnra 8, and is ^ 
^ illustrated tn Figures 9 to 11. The antenna 18 ^mprlses a sheet e£ self* \ 
' adhere foil 42. whidi is staife^d tx pre-cut from a foil strip. As shown 
in Figure 9. the integrated circuit 10 is connected to the underside of the 
foil stxxp 42» in an area where the adhesive layer on the foU strip has 
been removed^ using a conductive adhesii^e. Ideally, a wuiflMu: of 
transpondezs 10 are attached to te^>ecth^e foU antennas and are 
proidded on a cominoous for application to cardboard blanks in a 
printing process. 

As shown in Figure 10, the transponder/antetma sub-assemb^ is placed 
in abnunent with the cardboatd substrate 28. so that the transponder 10 
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is located in the puadied cavily or fndent^tioii 34. A roller is passed 
ijnf^ih^ixanspoiitdcr/SLntBjmB^sia^ fha cardboard 

blank; vpitii the cosydcted afisenibljr sbown In Fi£ur5 11* 



Thft abovB described mfttlM>da make it possible to attadi integr^at^d 
circuit transpondois (or other electronic drouits) to suitable st^bstratcs 
in luige volunies, allowing the Iniplfiiiientation of an ff^l^^^!^tirr 
Identlfljcatiion system which'con be applied to lazse muzibets o£ artLctes 
of a relatively low cost. \ ' 
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